. Anteroposterior x-ray of both femurs depicting fracture of right femur and thin osteopenic long bones.
at the 50 th centile, then at the 10 th centile in the last visit), a failure to thrive work up was undertaken, which revealed no comorbidities (e.g. celiac disease, hypothyroidism).
Both parents were present during the assessment. The mother, who had been pregnant for the 3 rd time, had had a miscarriage at 9 weeks. The father bore a striking resemblance to the child. He had a history of 5 fractures during adolescence and also reported multiple dental procedures as a child. His sclerae were also blue. His sister had sustained over 5 fractures during childhood and has been on treatment with IV bisphosphonates since the age of 25 years.
The clinical geneticist of our institution suggested a fibroblast biopsy of the patient, with a working diagnosis of OI. Also, DNA testing was performed on both the child and the parents.
Commentary
Sequencing of all coding exons (1-52) and all intron/ exon boundaries of the COL1A2 gene was performed on the patient. A heterozygous COL1A2:c.4082G>T variant with unknown significance was found, which was identified in exon 52 of the COL1A2 gene. The substitution is a missense variant predicted to lead to the substitution of a glycine by a valine on position 1361 (COL1A2:p.Gly1361Val). The COL1A2:c.4082G>T was described as a novel variant not previously described in patients, nor in controls in the report of the lab which performed the analysis . It was not listed in the NHLBI Exome Variant database (~13000 alleles). It was classified as a variant with unknown significance according to the MutaDATABASE criteria although in silico predictions suggested pathogenicity.
Parental DNA tests revealed that the father was also a carrier of the same variant, whereas the mother was not. The father's sister did not consent to DNA testing.
We report the identification of a COL1A2 variant linked to the OI type 1 phenotype which had not been described at the time the testing was carried out. OI type I is usually due to mutations in the COL1A1 gene, resulting in the synthesis of approximately half the normal amount of functional pro-α1 chains, because of one null allele. Only a small subset of individuals with OI type 1 are found to have substitutions for glycine by small amino acids (cysteine, alanine and serine) near the amino terminal ends of the triple-helical domains of either COL1A1 or COL1A2 genes 1 . Therefore, a mutation in the CO-L1A2 gene, as discovered in our patient, is a more rare cause of OI type 1. Furthermore, COL1A2 may be linked to hip dysplasia or early onset scoliosis, which has not been the case so far in our patient.
At 28 months of age, the boy was prescribed cholecalciferol (600 IU/day). He is being reviewed every six months. A lateral x ray of the spine did not reveal any fracture. A DXA scan will be scheduled at the age of five years (pediatric software).
Of note, reaching a correct diagnosis for the child, led to the diagnosis of the father, whose bone mineral density was low (BMD Z-score L1-L4= -2.5) and he is now on oral alendronate.
Multiple fractures in an infant necessitate differential diagnosis between primary osteoporosis 2 , OI being most com- , and child abuse. According to a recent paper on fracture patterns in OI versus child abuse, infants and children with 3 or more fractures at the time of diagnosis represent only a small portion of children with OI 4 . In our patient, OI could have been assumed earlier, however there was no formal diagnosis of OI in the family, therefore abuse was initially suspected. In the same paper, it is argued that 72% of infants and children with OI can be readily diagnosed clinically 4 . A skin biopsy was performed on our patient because of the existing protocol at the time, but this is no longer necessary.
The phenotype of both the child and his father was typical of OI type 1. Macrocephaly is more common in these patients but evidently, OI type 1 can also be accompanied by microcephaly, as was the case with our patient.
Another interesting finding was the consistently low PICP of our patient. Although by no means diagnostic of OI, PICP is usually well below the reference range for age and sex in quantitative disorders of collagen, therefore a low value should raise suspicion of possible OI type I and this reflects the general experience of our institution (unpublished data).
We conclude that a thorough clinical examination of every patient with recurrent, low-energy fractures is mandatory. Special clues should be sought out i.e. blue sclerae, dentinogenesis imperfecta and the presence of generalized osteopenia, with very narrow bones. Additionally, both parents should be examined for further diagnostic clues and photos of other family members should be reviewed, since phenotype alone is often highly suggestive of a certain diagnosis 5 . Even though diagnosis can be made clinically, it is advisable to confirm it by genetic testing. 
Critique
Multiple fractures and blue sclerae are common features of OI 1. It is usually accompanied by macrocephaly but microcephaly can also be seen as was the case with our patient. DXA Z-score is expected to be low. The correct answer is C. 
Usually OI patients have normal laboratory test values but a low value of Procollagen I C-terminal can be expected as was the case in our patient although this is not diagnostic. The correct answer is C.
